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RESEARCHMEMORANDUM

PRELIMINARYINVESTIGATIONOFA SUPERSONICSCOOPINLET

DERJYEDFROMA CONICAL-SPIKENOSEINLET .
.

By CharlesE.WittliffandRobertW. Byrne

STJMMARY

A preliminaryinvestigationhasbeenconductedona supersonic
scoopinletderivedfroma conical-spikenoseinletatMachnumbersof
1.3,1.6,andlog. Comparisonofthepressure-rbcoyeryresultsofthe
scoopinletwithresultsobtainedforconical-spikenoseinletsshowsm thatthepressurerecoverieswerein generalagreementfortheMach
numberrangeextendingfrom1.3to 1.9. Resultsoftheinvestigation
showthatremovaloftheboundazylayerbymeansofa sweptbackboundary-.
layersuctionslotaheadoftheinletwasfoundto increasethepressure
recovery.Itwasalsofoundthatsimpleelevation(withoutsuction)of
thescoopinletabovethesurfaceonwhichitwasmountedincreasedthe
pressurerecoveryby roughlytwo-thirdsoftheincreaseobtainedwhen
suctionwasappliedto thesue configuration.Whenthemassflow
throughthesuctionslotwasequalto 10percentofthemassflw through
theinletwitha slotheightofO.0~ cowling-lipdiameter,pressure “
recoveriesforMachnumbersof1.3,1.6,and1.9were0.93,0.94,and
0.89,respectively,forthe~“ half-conescoopinlet.Forthiscondi-
tion,also,thepressurerecoverywasfoundtobe approximatelyconstant - ““
withvaryinginletmassflows.

INTRODUCTION

Theneedofplaclngradar,armament,orotherequipmentinthenose
ofsupersonicinterceptoraircraftandthedesireto eliminatelongair
ducts,whichwouldoccupya largevolumeinan alreadycrowdedfuselage,
havebeenthechieffactorsin consideringscoop-typeinlets..Thus,the
needarisesforsupersonicinletssuitableforinstallationonthef&e-
lage. Onesuchinlethasbeentestedat theGasDynamicsBranchof the

4 LangleyAeronauticalLaboratory.
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2 NACARM L51G11

Thepresentinletconsistsofa semicircularcowlinganda semitone
centralbody. It issimilarto theinletre~ortedinreference1
cutalonga diametralplane.Whenan inlet“islocatedjonthefuse-
lageinsteado.finthenoseoftheairplane,theprobl~ofboundary-
layerinfluencearises.If low-energyboun&-ry-laye”rairweretaken
intotheinlet,ithasbeenshownin subsonicresearchthata largeloss
inpressurerecoverywouldoccur.Therefore,provisionforboundary-
layerremovalby
inlet.

Thepurpose
determinationof
inletatvarious
layerremovalon
alsovariedover

meansofa sweptljacksuctionslotwas~madeonthis- “

ofthepresentresearchwas‘toobtaina preliminary
thepressure-recoverycharacteristics%fthisscoop
Machnumbersandto evaluatetheinfluenceofboundary-
thepressurerecovery.ThetestReynoldsnumberwas
a smallrangeto investigate,itseffectonthepressure

recovery.Themodelwasdesignedsothat.t~qheightofthebotia~-
layersuctionslotcouldhe varied,Inadditiontova~ingtheamountof
suctionappliedtotheslot.Thevariationofpressurerecoverywith
enteringmassflowwasalsodetermined. .-

SYMBOLS —

R,

M

Po

Pf

P

v

A

r,19

ez

‘1

d

Reynoldsnumber

Machnumber

sta~ationpressure

stagnationpressure

density

velocity

area

polarcoordinates

. ..-. ,-

of freestream .,

af%erdiffusion

.L. . =,

cowling-positionparameter(anglebetweenaxisofdiffuser
andlinejoiningapexofconeto”lipOfcOWling)

insideradiusof cowlingat locationofrake.-

diameterofcowlingat lip

m
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w

.

h heightoftopofboundary-layersuctionslot

5 boundary-layerthicknessfor ~ = 0.99
Uo

5* boundary-layerdisplacementthickness

mr ratioofmassflowthroughboundary-layersuctionslotto
massflowthroughinlet

4% ratioofmassflowthroughinlettomassflowina free-
streamtubehavinga cross-sectionalareaof Tcd2/8

ACn pressure-dragcoefficientoffrontfaceofupperlipof
.u —

boundary-layerslot

u/u. “ratiooflocalvelocityto

TESTEQUIPMENT

free-streamvelocity

ANDMETHODS

TestConditions

Thetestsweretie inan intermittent-blow-domjetsuppliedwith
low-humidityairfroma largepressurizedtank.A sketchofthemodel
mountedinthetest-sectionflooris shown’infigure1. Thetest-section
dimensionswereapproximately4 by41 inches.r

Threesetsofwooden

nozzleblockswereusedtoprcducethevarioustestMachn~bers. A
total-pressureS@ static-pressurerakewasusedto calibratethenozzles.
Thepressurereadingswererecordedphotographicallyfrompressuregages
andU-tubemanometers.TheReynoldsnumberforthetestswasvariedby
changingthestagnationpressure.Thetestsat M = 1.3 wererunat
Reynoldsnumbers,basedOricowling-lipdiameter,ofapproximately
2.5x 106,3.8x 106,and4.5x 106. At M= 1.6, theReynoldsnumbers
were2.7x 106,4.’0x 106,snd5.7x 106. At M = 1.9 thetestReynolds
numberswere2.1.x’106,3.6x 106,and5.1x 106. Alltestsweremade
at zeroangleofattack,sincethemdel wasmounted,onthefloorof
thetestsection.

Models

Thescoop-inletmodelstestedweretwoconical-spikenoseinlets
cutalonga diametralplanejas showninfigure2. Oneof theinlets
hada 25°half-angleconicalcentralbodywitha 7°,10°circularcowling.
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Theotherinlethada 30°half-angleconical”central.bodywitha“14°,
17°circularcowling..Theanglesdesignatingthecow~ingsrefer,res-
pectively,totheinclinationoftheinternalandexternalsidesofthe—.
cowlinglipwiththecowlingcenterline...Bothcowlingshada cowling-
lipdiameterof1.60inches.Thecylindricalportionof thecowlings
hadanoutsidediameterof 2.00inchesand-aninsidedismeterof
1.70inches.Thus,thecowlingsdifferedOrilyinthe“vicinityofthe
lipandweresimilartothosedescribedinreference2.

d.—

u.

—

.
Thearearatiosofthesubsonic-diffusersectionsoftheinletsare

showninfigure3. Thearearatioisreferredto Khezowlfng-liparea :—$

(Ao‘%3andthedistanceisgivenincowling-lipd$ametersfromthe .-
apexof thec,entralbody.

Themodelswereoffixedgeometryandthecowling-positionparam-
eter ez wascpnstwt;(32wasequalto 42.5°forthe25°coneinlet
and~“ forthe30°coneinlet.Thesevaluescorrespondedtotheshock-
waveanglesofbothconesata Machnmberof2.0.Thus,whenthese
inletsweretestedat M = 1.9,theshockwaveswereslightlyaheadof
thelipofthecowlingforthemaximummass-flowcondition.

-.

*

Thebou&ary-layersuctionsloton eachnmdelwassweptbackatan
angleequaltothe”cowling-positionparameter92. Thisvalueplaced q
theslotat,orbehind,theconicalshockwavef6ralltestMachnumbers.
Becausesucha designwasconsideredmoresuitableforpracticalappli-
cationthananunsweptleading-edgeslot,onlytheswejtbackconflgu-
ration.wastested.Havingtheleadingedgeofthe slotalongorbehind
theconical.shockwavereducestheeffectofthesloton theflayout-
sidetheboundaryiayeraheadof theinlet.It istheoreticallypossible
todesignemunsweptslotthatwouldremovethecorrectamountofbound-
arylayerwithoutcreatinga distmbanceintheflowoutsidetheboundary
layer;however,inactualpractice,wherevaryingboundary-layermass
flowswillbe encountered,thisdesignwouldprobablybecomeextremely
difficult.Thesedifficultiesarealleviatedby sweepingbackthe
leadingedgeofthesuctionslot.’Furthermore,anydisturbancecreated
by anunsweptslotaheadof theconicalshockwavewill-producea greater
dragthana disturbanceby a stieptbackslotbehindtheconicalshock
wavebecausethesweptbackslotwill,ifdesignedsimilartotheslot
reportedherein,hefvea subsonicleadingedge,Evenifithesweptback
suctionslotisnotdesignedtoremovetheentireboundarylayer,it
willdivertmostoftheportionnotremovedaroundtheinlet.Unpublished
resultsof anexperimentalcomparisonof thesweptand.umsweptleading-r
edgesuctionslotsincombinationwitha similarinletmadeby theLewis
Laboratorylaterconfirmedtheseconsiderations.A crosssectionof the .
slotis showninfigure4.

.

.-
a

. .

--
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Measurements

5

.-.

Thepressurerecoverywasmeasuredby threeradiallyplacedtotal-
pressurerskeslocatedapproximately4+ cowling-lipdiametersfromthe
apexof thecentralbody,as showninfigure1. Therewere11 total-
pressuretubesintherakes.Threestatic-pressureorificeswerealso
locatedinsidethecowling.A crosssectionof theinletshowingthe
locationofthetotal-pressurerskesandthestatic-pressureorifices
isgiveninfi~e 5. In reducingthepressure-recoverydata,itwas
assumedthat: (1)theflowwassymmetricalabouttheverticalplane;
(2)thestaticpressurewasconstantthroughouttheflowintheregion
oftherakes;and(3)thetotal-pressurerecoveriesat eachrskewere
averagevaluesforthesectormeasuredby therske. Thesymmetryof
themodelwasthejustificationforthefirstassumption.Readings
obtainedfromthethreestatic-pressureorifices,locatedintheticinity
of therakes,showedthatthestatic-pressurevariationwaslessthan
3 percent.In theextremecase,thiserrorresultedinan errorof about
5 percentinthevalueofthelocalmassflowusedforweightingthe
pressurerecovem. Sincethisvalueofmassflowsoobtainedwasused

e r&ly forweight&gpurposes,itsuseisbelieved

Thelocal-pressurerecoverieswereweighted
. flowinordertoobtaina mean-pressurerecovery

mean-pressurerecoverywasdefinedas

JPfvm

;f
—P
Po—=

Po
J

pvdA

justified.

withrespectto.
fortheinlet.

Fortheactualcalculations,thecross-sectionareaat
dividedintofinitesectorsas showninftgure5. The
recoverybecomes

.

Themass
plateorifice

.

(i

fiowthroughtheinletwasmeasuredwith
containedina pipeattachedto therear

therakes

mass
The

was
mean-pressure

= 1;2, 3, 4,5)

a calibratedthin-
ofthemodel.
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Downstreamofthisorificewasa throttlevalve,tiichwasusedto
regulatethemount ofmassflowthroughtheinletby increasingthe
backpressure.Shadowgraphsweretskenfor.alltestconditionsas a
checkontheamountofthrottlingqd onthemass-”flgwmeasurements.

Therage ofinletmassflowsforwhi@ presmmerecoverieswere
measuredwaslimitedby aerodynamicconsiderations.Themaximummass-
flowconditionwastheflowconditionobtainedjustMfore theinlet
shockconfigurationchangedasthemassflowwasdecreased.Theminimw .
massflowwasdeterminedby theoccurrence”ofaercdynimicinstability
or,forthecaseofthe M = 1.3 tests,untilthedrag,indicatedby
thelargeforwardmovementoftheshockwaveas the@ss flowwas
decreased,wasconsideredtobe excessive.At Machnumbersof1.6and
1.9thenormalshockwaveaheadofthecowlinglipmoyesupstreamas the
maSS flowisdecreased,Whenthenormalshockhasmoveda sufficient_
distanceupstream,aerodynamicinstabilityorl’buzzt’resultsasdescribed
inreference3. .FortheseMachnumbersthemassflowwasdecreaseduntil
buzzoccurred;thenthemassflowwasincreasedslightlyuntiltheflow
wasstable. -.

Withthistestingtechniqueitwasfoundthatthepressure-recove??”
valuescouldbe repeatedtowithin2 to 3 percent.Thisvariationwas
duetovariationsintheamountthemassflowwasincreasedtomove
slightlyawayfromthebuzzcondition.At Machnumber1.3,a detached -
shockwaveexists.As themassflow1sreduced,theShockmovesupstream
withlittlechangeinpressurerecovery.Theupstreammovementofthe
shockwaveisassociatedwithan increasingexternaldrag;therefore,
pressure-recoverymeasurementsweremadeonlyovera smallrangeofmSAs
flows.

Theboundary-layersuction-slotheight:wasvariedby elevatingthe
upperslotlip,centralbody,andcowlingapa unit. Foreachsetting
oftheslotheight,testsweretie tithvai?iousamotitsofsuction.
A venturimeterhavinga contractionratio~of0.56Q9‘%asusedtomeasure
themassflowthroughtheboundary-layerslot.Total-pressureandstatic-
pressuremeasurementsindicatedthatthe~imum Mach_uumberintheven-,
turimeterwas0.23;therefore,incompressible-flowe~uationswereused
inreducingthesemass-flowdata.Withthe-inletelevatedabovethe“
test-sectionfloor,twoconfigurationswithoutsuctionweretested:
(1)theboundary-layersuctionslotwasfilledinflushwiththetest- “”-“”
sectionfloor;(2)theslotwasopenaheadOf.theinlet,buta valve
downstreamoftheventurimeterwascIosed., -.

Total-pressuremeasurementsweremade_tithebo~a~ layer
1/8inchaheadoftheinletpositionwiththemodelremovedfromthe —
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jet. Allprofileshadturbulent-boundary-layercharacteristics.The.-
resultsofthesemeasurementsaregivenbelow:

()&M R d &=o. gg
5*
%

1.9 5.1X106 0.136 0.0742

1.6 ,5.6X 106 ,139 .0712

1.3 4.4x 106 .0974 .109

Thesemeasuredvaluesof
()!*=0.99

correspondapproximatelytoa

boundarylayerof2.5inchestotalthicknessaheadofan inletwithan
18-inchcowling-lipdiameterat M = 1.9 andat thesameReynoldsnumber.

Static-pressuremeasurementsweremadeonthefrontfaceofthe
upperlipoftheboundary-layersuctionslotin otiertodetermineits
pressuredragata Machnumberof1.9. Thesemeasurementsweremade
withtheinletin twoelevatedpositions(h= 0.025d,O.0~). Forthese
twoelevatedpositionstheboundary-layerslotwasclosedflushwith
thetest-sectionfloor.Thepressuremeasurementsweremadeforthe
minimummass-flowconditionsincethisconditioncorrespondedto the
greatest,drag.

RESULTSANDDISCUSSION

The~aluesofthepressurerecoveryobtainedforvariousheights
oftheboundary-layerslot h/d areshownin figures6(a)and6(b)for
the25°and30°coneconfigurations,respectively.Theresultspresented
areforthecas”eofno flowthroughtheboundary-layer-bleedslotboth
withtheslotopenandwiththeslotsealedoffflushwiththesurface
ofthetestsection.Thevaluesof m/m. givenonthefigureare
nominalvalues.Theplusandminusvaluesgivenarevariationsfrom
thesenominalvaluesobtainedinthetestsmadeat thedifferent
h/d values.It canbe seenthatthepressurerecoveryincreasescontin-
uallywithincreasingslotheightfortherangeofslotheightsover
whichthesetestswererun. Thehighesth/d valuewaswellbelowthe
measuredvaluesof b/d whichweregivenpreviouslyinthesectionon
TestsandMethals.

—
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Comparisonof theresultsof the25°and30°coneconfigurations
(fig.6) showsessentiallythesamepressure-recoveryresultsforthe
rangeof valuesof h/d overwhichthemodelsweretested..At a Mach
numberof 1.9thereisa small.increaseinpressurerecoverywith
Reynoldsnumber.”Thisincreaseisprobablyprimarilyduetovariation
ofboundaiy-layerthicknesswithReynoldsnumber.Sincethechangesin
pressurerecoverywithReynoldsnumberwereofthesaneorderasthe
experimentalerror,no definiteconclusionscouldbemade
natureoftheReynoldsnumbereffectsinthispreliminary

Inmostcasestherewereonlynegligibledifferences
recoveryobtainedwiththeboundary-layer-bleedslotopen
sealedoffflushwiththesurfaceof theflatplate(fig.

Thepressuredragofthefrontfaceof,theupperlip

astotheexact
investigation.

inthepressure
andwithit
6). .

ofthebleed
slotwasobtainedat a Machnmberof1.9forvaluesof h/d equalto
0.058and0.025by-integratingthestaticpressureswhichwere.measured._._
on thefrontfaceoftheboundary-layerslot.Thestaticpressureswere
foundto.be”verycloseto calculatedvaluesof thestaticpressurebehind
theconicalshock.Dragcoefficientsbased.ontheinletlipfrontalarea
werefoundtobe at M = 1.9 asfollowsfortheconditionofminimum
massflowandtheboundary-layerslotclosedflushwiththesurfaceof
thetestsection:

h/d ACD

0.058 0.028

.025 ,011
b .-

Thevaluesofdragcoefficientrepresentonlytheforedragof
theprojectionoftheboundary-layersuctionslot. ,.

Theresultsofthetestsmadewithvaryingamuntsofboundary-
layersuctionatfixedvaluesof h/d areshownforthetwoconeconfig-
urationsinfigures7(a)and7(b).Thevaluesof h/d forwhichthe
results-arepresentedliewithinthemea’suredboundary-layerthickness.
It canbe seenfromfigure7 thatmostoftheimprovementinmsxhnum
pressurerecoverydueto suctionwasobtainedintherangeofvaluesof
~ betweenO andO.10(mr istheratioofmassflowthroughthesuction
slottothemassflowthrou@theinlet).Aswouldbe expectedfn.mthe
resultspresentedinfigwre-
suctionresultsforthetwo
shadowgraphpicturesofthe
flowconditionareshownin

‘6,thediff&ncesinthebo~dary-layer-
coneconfigurationsaresmall.Ttiical

. ..

—
—

●

�

✎ ✎

✌✍

�

✍✎

�

✎✍

✎�

i!

.“

._

. —

—

—

25°conec&figurationforthemin-tiummass____. .*_
figure8.
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Figures9 and10presentthevariation
massflowforthe25°coneconfigurationat

ofpressurerecoverywith
h/d valuesof 0.058and

0.034,respectively.Thevariat~onsshownforthe h/d valueofO.0~
aresimilarto thoseshownfortheconicalspike-noseinletinthatthe
pressure-recoveryvaluesvarylittlewithmassflow.Theresultsfor
thelowervalueof h/d(0.034),however,showthattheboundarylayer
passingoverthetopof suctionslothadan appreciableeffectonthe
variationofpressurerecoverywithmassflow.Thiseffectwasalso
evidentintheshadowgraphswhichshowedfor0.03hh/dthattheconical
shockwasnotattachedto theconeforlowvaluesof mr butstood
slightlyaheadof theconeapex.

Figuresn(a) andn(b) presenta comparisonof theresultsof the
scoopinletfortheconditionof ~ = 0,

d
mr=O withtheresults

hobtainedforthe“conditionof ~ = 0.058 and ~ valuesofO and0.10.
It canbe seenthatfor.thisconditionapproximatelytwo-thirdsof the
over-allgainobtainedby elevatingtheinletandapplyingsuctionis
obtainedby merelyelevatingtheinlet.

Alsoshowninfigure11 isa comparisonof thepressure-recovery
valuesobtainedinthisinvestigationwiththepressure-recoveryresults
obtainedwiththeconical-noseinletsgiveninreference1. Thefigure
‘showsthatfora valueof ~ = O.1O ~d ~ . 0.058,theres~tsof

d
bothconeconfigurationsareingeneralagreementwiththeconical-nose-
inletresults.No strictcomparisoncanbemadebetweenthescoopand
nose-inletresultsbecauseof thedifferencesingeometry(fig.11).
However,thefailureof thescoop-inletpressurerecoveryto increase
morerapidlythanshownwithdecreasingMachnumberbetween1.6and1.3
isbelievedcharacteristicof theoperationof a scoopinletofthis
type.At a Machnumberof 1.3andat allvaluesof ~ and h/d,for

-—

whichthetestswererun,shadowgraphpicturesshoweda markedinteraction
betweentheconicalshockandtheboundarylayerinwhichthenoseshock
wasfoundto standaheadof theconeapex.

CONCLUSIONS

A preliminaryinvestigationhasbeenconductedon a supersonicscoop
inletderivedfroma conical-spikenoseinletatMachnumbersof 1.3,
1.6,and1.9. Comparisonof thepressure-recoveryresultsof thescoop
inletwithresultsobtainedforconical-spikenoseinletsshowsthat
thepressurerecoverieswereingeneralagreementfortheMachnumber
rangeextendingfrom1.3to1.9. Resultsof theinvestigationshowthat
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removaloftheboundarylayerby meansof a sweptbackboundary-layer
suctionslotaheadoftheinletwasfound.to increasethepressure
recovery.Itwasalsofoundthats~le elevation(withoutsuction)of “- ‘~
thescoopinletabovethesurfaceonwhichitwasmountedincreasedthe
pressurerecoveryby roughlytwo-thirdsof theincreaseobtainedwhen
suctionwasappliedto thesameconfiguration.Whenthemassflow
throughthesuctionslotwasequalto 10percentofthemassflowt&ough .—
theinlet.witha slothefghtof0.058cowling-lipdfwter~ pressure .
recoveriesforMachnumbersof 1.3,1.6,and1.9wer”e0.93,0Y94,and
0.89,respectively,forthe25°half-conescoopinlet._F.orthiscondi-.
tion,also,thepressurerecoverywasfound.tmbe approximatelyconstant
withvaryinginletmassflows.

LangleyAeronauticalLaboratory
NationalAdvisoryCommitteeforAeronautics

LangleyFieid,Va. .-
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Figurel.- Schematicdrawingofthe model mounted in the test-sectionfloor.



-. -.

------------— —————-————

429

A A

Baundary-layer slat
leading edge

---- —--- ---- ---- ---- -
.

SectionA-A

(a) 27 semitone; F,

Figure 2.- GemlI+_q

100Couling.

of inlet.

r .“,

,! i, :



.

—-—- ---— --—- ———- —-—

.——. ——— -

A

Bmmdary-lqer slot
leading edge

--—- —— -- ---— ---- -

1A

I I

(b) 30° mmicone;

Figure 2.-

-.

SectionA-A

140,17’”cowling,

Concluded.



14 NACARML51Gll
--

1.2

1,1

1.0”

0.9

0.8

1.1

1.0

0.9

0.8

0.7

0.6

(a)30°semitone;14°,170cowling;9Z= 48°.

,

.:. .- *

b

.

.—

—

0, 1 2 3 4 5

Distanceindiameters,x/d ~~~ “- ..:

(b)25°semitone;7°,10°cowling;et = 42.5°
.

Figure3.-Arearatiooftheinletasa functionofthedistancealongthe
sxisincowling-lipdiemeters.



,

. b

F@me k - SectionA-Ashowlngbm~-lwr suction slot.



P
m

/-
static

I

Figure5.-Section B-B ahowlng positionof total-pressureprobes in
and mamner in which the area was subdividedfor data mxlmtion.

1

, .
1 ,:

rakes

“i ,’ . ,.
,, I I



NACARML71Gll 17

●

.

.

$.
i!
i!
if
E

--
1.0 -

0.9

A
/

0.8

—

c)

—

—

—

—

~

—
v

0.’7 R mot slot
open closed

5.1 x 106 0 A

M . 1.9; ~W = .75 f .05. 9.6 x@
2.1 X106

0.6
~ k

0.6 1 I I I I

=3$=

1.0

0.9

0.8

0.7

0.6

(L 3 ‘— —
—
—

—
—

_
“

(r

R slot Sld
open C10.?sd

M - 1.9; m/q - .&l i .02.
I

4.6 X1O’3 c1 A

o .01 .02 .03 .04 .05 .00 .07 .0s

Figure6.-Pressurerecovery
parsmeterfor

Eamiary-layer dotparameter, b/d

half-conescoopinlet.

asa functionofthelmundary-la~r
% = O andminimumm/~.

slot



NACARML51G11

0

1.0

0.9

0.8

0.7 R slot SIot
open closed

M - 1.9; I#w - .78 i .03.
0.6

1.0

~ 0.9 -n

. c)_ + — —“
?- CY
~ 0.s

!
1 0.’7

M - 1.6; m/q -.61 Z ,04. R slot
Op9n

4.6 X 106 CI

1.0

0.9

0.8

0.7

0.8

(> , . w
0 ~‘ o

R slot
open

M = 1.3;U@ - .5a* .02.
6.7 x 10? El

o .01 .02 .0s .04 .05 .a .07 .0s

Eau.&uy-lay%rslot parameter,b/d

M

.—

.

.

(b) 30°half-conescoopinlet.
●

Figure6.-Concluded.



NACAF!ML51G11 19
*

9

.

.

1.0

0.9 0
u

c*
/ -

A -nQ. . ]

0.8,

0.?
~d

00.05$
u = 1.9. El 0.024

0.6

Lo

-IL -m ----@P() o
0.9:;- -

u
n

0.8

0.7
Wd

0 O.ow
M -1.2. El 0.024

0.8
.05 .10 .15 .al .25 .s .25 .40

F@lmlm- now throughImmdary-leyerslot, q
.

(a) 25°half-conescoopinlet.
.

Figure7.-Pressurerecoveryas a functiono:the
theboundary-layerslotforminimum

relativemassflowthrough
m/~ ●



20 NACARML51Gll

1.0

0.9 ,.
/- a

/ .
( YQ-- p +

0.8 ~’

L1

0.7
II/d

M -1.9. 00.059
El 0.0s4

0.6

1.0

n ITI
0.9 ( Y

o
M

ho [f
2
F 0.8
~
Ii

I 0.7

t h/d

M - 1.8. 00.068
El 0.0s4

0.6 - —

‘=@s=
1.0

4 >

0.9 / A

(Y’--
A

0.8

0.7

l@3

M - 1.9. - 0 o.ob9
0.6 -

0 .05 .10 .16 .al -“’ .25 a-. .36 .40

Ralatlvemassflmvtbrcmghtmmde.ry-layerslot, q -

,.

—

S

●

.—
.—

.—

,, .

(b) 30°half-conescoopinlet.

Figure7.-Concluded.
,



NACARM L51G11 a

(a)M = 1.9.

●

. .
.

(b) M = 1.6.

-“::+:”’~z.z’,.------c:,

=........ .
-.+---.. -—-------
..*.--,.”-‘“

.

●

(c)M = 1.3.

Figure8.-Shadowgraphpicturesofthe25°half-cone

~- 0.058.and.minimixnm/~ at ~ -

UULIJJ JAJu, .&-

=w=
L-?0773

inletformaximum%

—



NACARML51G11

1,0

0.9

0.8

0.7

0.8

1.0

0.9

0.6

1.0

0.9

0.8

0.?

I

Msam.ummassflow_ _ _ _ _.

I

(s) M-1.9.

cl
o

7

MsxfmummSSSfbW *

(b) M-1.6.

— - Maximum msssflow

I=s=-;:(c) M- 1.3.

5 .6 .7 .8 .9 1.0

0.02
.15
.19

‘r

8
0.04
.17

❑ .24

.

.

—

!.
.-

.:

,.

—

0.05
.26
.s2

FWstlvemsssflowthroughthe inlet, m/m.

figure 9,-Pressurerecoveryasa functionoftherelativemassfluwthrough
the25°half-conescoopinletfor h- = o.o~.

d

.



NACARML51G11 23

●

.

.

1.0

i I I I I I 1 I I I
I I I I I LA-La-q

4 .
.8 \ & ~. . I

\

..7 1.

I
I

(S) M=l.9.
1

.6 1

1.0

.9 A

\

.8

Ma@mummsssflow I I

.7 ‘1

t

(b) M -1.6. I

‘r

‘r
o 0.0s
g :(XJ

1.0

.9

I _Mdnuml massflow
.8

I

~-(c) M -1.3.
.7

% ,

Figure10.- Pressure

the25°

.5 .6 .7 .8 .9 1.0

Rdattvemassflowthrough&inlet,m/q

recoveryas a functionoftherelativemassflowthrough
hhalf-conescoopinletfor - = 0.034.
d

. .



.

1

1.0

.95

4J- — —

+ L _
+

1

.
\ -

.92 ti — t--=- \

7 >

-=.

.85 0 . — . — ~ _ . _ . . .

I
‘1 i

.

.83
> .

\ .

\

.75
ScoopMet

25° half-tom; P, 100 COW-; 01 = 42.50
1 –.-,~ – - b/d = Q.0E8, I+ = 0.10

––&—–b/d =0.058, mr=0

.70 ——G—-h/d-O, mr-O

Conical-msa inlet

_
~50 CON; I@, 17° cm-! ~~ -,@-

.65

1.2 1.9 1.4 1.5 1.6 1.7 1,8

Mach number, M

(a) 250 half-cone scoop inlet.

Hgllre 11. - Pressure recove~ as a func%ion of

%
1 ,,, ,

u ,

1.9 2.0 2.1 2.2

Mach number.

!3!

* ,



,

1.0

.95

.9)

.76

.70

.65

Smop tnlet

~Q ~+o~; 140, 1P Cyww % - ‘0

— + — h/d - 0.05S, mr = o.1o

—& —h/d-0.05!3, mr-o

—+ —h/d. o,~=O

ConiC.&m* hllet

+S30 cons; 150,170 ccwlhl& et -42° Ill
1,2 1.9 1.4 L6

(b)

E!

1.6 1.7 1.8 1.9 2.0 2.1 2.2

Mmh nunbr, M

30° half-cone scoop inlet.

Figure 11.- Concluded.


